Modulation of inflammatory cell function by cotton bract tannin: changes in the capacity of alveolar macrophages and neutrophils to produce hydrogen peroxide.
Inhalation of cotton mill dust leads to the development of the occupational lung disease byssinosis in a portion of the exposed workers. Condensed tannins present in the dust have biologic activities consistent with the hypothesis that they are one of the etiologic agents for the disease. Inhalation of either cotton dust or tannin provokes an acute inflammatory response characterized by the influx of neutrophils into the airways. The secretion of a low-molecular-weight, lipid neutrophil chemotactic factor from the alveolar macrophages in response to tannin stimulation appears to be important in this inflammatory process. In these studies, the effect of tannin the ability of alveolar macrophages and neutrophils to produce hydrogen peroxide was examined. Low concentrations of tannin itself induced a modest production of hydrogen peroxide from conditioned rabbit alveolar macrophages, while higher concentrations failed to induce peroxide production. In the presence of an independent stimulator of peroxide production (concanavalin A), tannin inhibited peroxide production at all concentrations examined. Aqueous extracts of cotton mill dust (CDE) had an identical effect on peroxide production in a manner that indicated that the tannin present in the dust was responsible for the effect. Like its direct effect on macrophage peroxide production, tannin induced modest peroxide production in human neutrophils. However, unlike its effect on macrophages, tannin enhanced the peroxide production induced by the presence of an independent stimulator (phorbol myristate acetate). CDE had a similar effect on peroxide production, but the dose-response curves suggested that only the high-molecular-weight polymers of tannin present in the CDE were able to enhance peroxide production.(ABSTRACT TRUNCATED AT 250 WORDS)